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The authors are indebted to Mingzhi Li and Jing Deng for their kind help in the laboratory. This work was supported by the National Natural Science Foundation of China (grant no. 31400209, U1603231) and the Ministry of Science and Technology of China (grant no. 2013FY111200). 4 (Thiel et al., 2003) . We searched for SSRs with motifs ranging from mono-to hexanucleotides in size, and 4753 primer pairs were designated from 5139 putative loci using Primer3 web version 0.4.0 (Rozen and Skaletsky, 1999) . A total of 220 markers comprising two nucleotides with at least eight contiguous repeat units were chosen for screening, among which 102 primers produced clear bands with suitable fragment lengths (<500 bp) during the preliminary test with four individuals of P. ovalifolia.
These 102 loci were further tested with eight individuals of P. ovalifolia. PCR reactions were performed with three primers: a sequence-specific forward Note: -= unsuccessful amplification; A = number of alleles; H e = expected heterozygosity; H o = observed heterozygosity; n = number of individuals sampled.
a Locality and voucher information are provided in Appendix 1. b Monomorphic loci are excluded. * Significant deviation from Hardy-Weinberg equilibrium (P < 0.05).
primer with an M13(−21) tail at its 5′ end, a sequence-specific reverse primer, and the universal fluorescent-labeled M13(-21) primer (FAM, ROX, HEX, or TAMRA; Invitrogen, Guangzhou, Guangdong, China) (Schuelke, 2000) . Genomic DNA was extracted using a modified cetyltrimethylammonium bromide (CTAB) protocol (Doyle, 1991) . The amplified 10-μL mixture for SSRs included 5 μL of Master Mix (Generay Biotech, Guangzhou, China), 0.4 mM of each primer pair, 3.2 μL of deionized water, and 30-50 ng of genomic DNA. PCRs were run following a touchdown procedure with initial denaturation for 4 min at 94°C; followed by 10 cycles of 94°C for 35 s, 35 s at 60°C with an increment of −1°C per cycle, 45 s at 72°C; followed by 28 cycles of 94°C for 35 s, 35 s at 50°C, 45 s at 72°C; ending with an extra extension of 10 min at 72°C. PCR products were scanned by an ABI PRISM 3100 Genetic Analyzer using GeneScan 500 LIZ internal size standard (Invitrogen). Allele binning and calling were done using GeneMarker version 2.4.0 (SoftGenetics, State College, Pennsylvania, USA), and 38 primer pairs were selected for further polymorphism and transferability detection ( Table 1 ). All of these SSR sequences have been deposited in GenBank (Table 1) .
Polymorphism and transferability assessment-To assess the polymorphism level of these 38 loci, we genotyped 20-24 individuals in each of five populations from three species (Appendix 1). DNA extraction, PCR amplification, and length assessment of PCR products were performed following the procedures described above. Linkage disequilibrium among loci per population and deviation from Hardy-Weinberg equilibrium were tested using FSTAT version 2.9.3 (Goudet, 2001) . We used GenAlEx 6.5 (Peakall and Smouse, 2012) to calculate the number of observed alleles per locus (A), expected heterozygosity (H e ), and observed heterozygosity (H o ).
No significant linkage disequilibrium was detected among loci after Bonferroni correction at α = 0.05 confidence level, and some loci showed significant deviations from Hardy-Weinberg equilibrium ( Table 2 ). The 38 ESTSSRs displayed varied genetic diversity in three populations of P. ovalifolia (Table 2) . A, H o , and H e for each locus ranged from one to 19, 0 to 0.938, and 0 to 0.915, respectively (Table 2) . Excluding monomorphic loci, the polymorphic EST-SSR markers showed an average A of 5.2, 6.1, and 4.0; H e of 0.587, 0.582, and 0.51; and H o of 0.389, 0.421, and 0.40, in each population, respectively (Table 2) . Out of the 38 SSR markers, 36 loci were successfully amplified in P. tardiflora and 31 loci showed polymorphism, with A ranging from two to six (Table 2) . Similarly, 34 loci were successfully amplified in P. epilosa Craib, among which 23 loci showed polymorphism, with A ranging from two to six (Table 2) . Overall, most of the EST-SSR markers developed for P. ovalifolia could be successfully cross-amplified, leading to a high transferability in the two congeneric species.
CONCLUSIONS
We developed and characterized 38 EST-SSR markers based on transcriptome sequencing of P. ovalifolia, a widely distributed species of Primula section Petiolares. These markers demonstrated high polymorphism in P. ovalifolia, with A ranging from one to 19, H o from 0.000 to 0.938, and H e from 0.000 to 0.915. Most of the markers could be successfully cross-amplified in congeneric species. These SSR makers are found to be useful tools for investigation of genetic structure and interspecific gene flow in this section.
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